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essentially in the greater rapidity and simplicity of the operations, and in the
greater uniformity of treatment of all the pieces constituting the charge, a
uniformity which is not limited merely to the raising and maintaining of the
temperatures but applies with greater force to the distribution of the car-
burizing gas.

In the vertical furnace, arranged as described, the "harmful spaces"

which remain in the charged retort
are reduced to a minimum. This
does not occur in the horizontal
muffle furnaces, in which these
harmful spaces, representing losses
of heat and of carburizing mate-
rials and greatly reducing the out-
put of the furnace, are always
present to a marked degree, espe-
cially in the "head" of the retorts.
Finally, the vertical muffle fur-
nace just described permits of car-
rying out with great ease, and
without the addition of any new
part, the cementation of the. ends
of pieces of very elongated form
(such as connecting rods, shafts,
etc.), while in ordinary cementa-
tion furnaces these results can be
obtained only by adding to the
furnace special parts, different horn
those in which the cementation of
pieces of ordinary forms and di-
mensions are carried out.

The type of furnace described,
with vertical muffles, is the best
adapted  to',''utilizing in the best
way the advantages of the mixed
FIG. 144.                         cement, with carbon monoxide as

base,  either from,   the point of

view of quality of the products, certainty of 'the results, or economy of
production.

When only small quantities of materials are to be cemented, and especially

when the operation is to intermittent, there is great advantage in using a

vertical muffle furnace heated by illuminating gas, or even by heavy oil.

This type has been already spoken of on p. 253 and is shown in Fig. 106.

All that has been said in the preceding pages for the gas-producer furnace

